Objective: To estimate the number of deaths that could be prevented in the UK by implementing population strategies to reduce smoking prevalence. Design: A prospective analysis of future mortality using recent national smoking prevalence data and relative risks of mortality in current smokers, ex-smokers, and never-smokers. Population: Smokers in the UK. Interventions: Population measures of proven effectiveness assumed to reduce smoking prevalence by 1 percentage point per year for 10 years, or alternatively by 13% over 19 years (1 percentage point per annum for seven years, 0.5 percentage point per annum for 12 years) as considered to be achievable in a recent report to the UK Chancellor of the Exchequer. S moking causes more death and disability in the UK than any other avoidable factor. About 24% of UK adults or 12 million people are current regular smokers, 1 and of those who continue to smoke, half will die prematurely from a disease caused by their smoking.
S moking causes more death and disability in the UK than any other avoidable factor. About 24% of UK adults or 12 million people are current regular smokers, 1 and of those who continue to smoke, half will die prematurely from a disease caused by their smoking. 2 Reducing smoking prevalence is therefore crucial to improving the public health. Major reductions in prevalence were achieved in the UK between 1960 and 1990, but throughout the 1990s there was relatively little change. 3 The UK government has now banned all tobacco advertising and invested heavily in providing cessation services for smokers who want to quit. New surveys suggest that the prevalence of smoking has now begun to fall again, at about 0.4 percentage points per year. 1 4 Experience from other countries indicates, however, that much greater reductions could be achieved by implementing further simple but highly cost effective population measures to encourage cessation. These include progressive rises in cigarette price, sustained health promotion campaigns, effective health warnings on cigarette packs, and legislation to make all public and work places smoke-free. [5] [6] [7] [8] [9] [10] [11] To estimate the potential public health impact of full implementation of these strategies we have calculated the number of deaths expected to be prevented according to three scenarios of prevalence decline over the next 10 years. These comprise first, a continued decline at the current rate of 0.4 percentage points per year, reflecting the likely maximum effect of no further intervention; second, decline at a rate of 1 percentage point per year, which we propose to be achievable if all available public health interventions were to be applied; and third, decline according to the ''fully engaged scenario'' defined in a recent report on future priorities for public health commissioned by the UK government, authored by Derek Wanless. 12 This report suggested that full implementation of available population strategies would reduce smoking prevalence by 1 percentage point per year for seven years, and then by half a percentage point per year for a further 12 years. 12 
METHODS
We used population data from the 2001 UK census 13 and smoking prevalence figures from the 2003 Omnibus Survey 1 to estimate the numbers of male and female smokers currently alive in the UK at each year of age up to 75. We then combined information on the proportions of nonsmokers, ex-smokers, and current smokers by age, and years since giving up smoking in ex-smokers from the Omnibus survey, 3 mortality rate ratios in continuing and ex-smokers provided in the UK doctors study reports, 2 14 and UK all cause mortality rates for 2001 15 to estimate current mortality rates in smokers and ex-smokers in 10 year age bands.
We then calculated the current annual number of deaths attributable to smoking by multiplying the number of current smokers in each age and sex group by the appropriate age and sex specific mortality rate. The UK doctors study provides mortality rate ratios for male smokers and recent ex-smokers only in the ages between 35 and 74, 2 14 so our estimates were restricted to deaths between these ages and assume similar mortality rate ratios in men and women. We then extended this calculation for successive years in a model in which smoking prevalence in all age and sex categories reduced by either 0.4 or 1 percentage point per year for the next 10 years, adjusting the total number of smokers expected to be alive in each age and sex category at the beginning of each year, and repeating the process for each successive year. In these calculations we assumed that mortality in those who stopped smoking fell immediately to that of ex-smokers who had stopped in the previous decade. 2 14 To estimate the effect of the targets suggested to be achievable in the Wanless report 12 we also modelled the effect of reductions of 1 percentage point per year for seven years followed by half a percentage point for three years; to estimate the total effect of the Wanless targets in those aged 35-74 years over their full 19 years, we continued this model assuming a continued half percentage point reduction per year for a further nine years. For this latter calculation we assumed that after 10 years as an ex-smoker, the mortality rate in those who stop smoking falls to that of an ex-smoker who stopped 10-20 years ago (similar to that of a non-smoker for all but those aged 65 or over). 2 14 
RESULTS
We estimate that there are currently about 6.62 million smokers aged between 35-74 in the UK (table 1) ; if current prevalence remains unchanged then each year approximately 69 049 of these smokers will die. Table 1 also illustrates the calculation of the numbers of deaths expected to be prevented in one year by a 1 percentage point reduction in smoking prevalence, broken down by age and sex, and demonstrates that this would result in the prevention of approximately 1061 deaths of which over 600 would be in the 65-74 year age group.
Tables 2 and 3 demonstrate the numbers of deaths expected to be prevented each year, and cumulative totals over 10 years, by successive 0.4 and 1 percentage point annual reductions in smoking prevalence. Respectively these trends would result in the prevention of approximately 23 192 and 57 977 deaths in the 35-75 year age range over the next 10 years. Repeating the calculations using the prevalence targets proposed by Wanless 12 results in an estimated cumulative total of 29 458 deaths prevented in seven years by a 1 percentage point annual fall in prevalence, and an overall total of 54 308 and 194 493 deaths over 10 and 19 years, respectively, if this is followed by a further annual reduction by half a percentage point over the next 12 years (table 4) . By 19 years, the overall prevalence of smoking in the UK would have fallen to 11%.
DISCUSSION
This study demonstrates that reducing smoking prevalence in adults in the UK will prevent substantial numbers of deaths in the current adult smoking population over the next 10 years. Even assuming that the recent decline of 0.4 percentage points per year will continue for 10 more years without further intervention, the figures show that implementing measures to achieve more notable prevalence reductions has the potential to prevent tens of thousands of deaths, most of which will be in the 65-74 year age group. The return in numbers of deaths avoided is, however, likely to be much greater over the longer term, as is evident in the estimated effect of achieving the sustained reductions in prevalence outlined in the Wanless report. 12 Although our estimates relate only to the UK, the method can be applied simply to smoking prevalence data for other countries.
Our figures are inevitably approximate but are more likely to be underestimates than overestimates of the true effect of these prevalence reductions for several reasons. Our estimates exclude the extremes of age because relative risk data were not available for those aged under 35 or over 74, and the exclusion of the older age group in particular is likely to lead to substantial underestimation. There is also likely to be further benefit from the prevalence reductions modelled (almost all of which, because most smokers start smoking in adolescence, would be achieved by smoking cessation in existing smokers) since existing evidence suggests that measures that reduce adult smoking also reduce incident smoking in young people. 16 The relative risk estimates for smokers and ex-smokers we used 2 14 are among the most authoritative available, and are derived from a UK population group, but like many smoking cohort studies the data are limited to men. We have therefore assumed similar risks in women, and recent data from Hong Kong and the USA suggest that this assumption is reasonable. [17] [18] [19] The fact that the relative risks in the British doctors study are derived from 1  251  174  425  425  2  501  347  848  1273  3  751  521  1272  2545  4  998  694  1692  4237  5  1243  866  2109  6346  6  1480  1034  2514  8860  7  1719  1206  2925  11785  8  1970  1386  3356  15141  9  2228  1573  3801  18942  10 2487 1763 4250 23192 relatively old cohorts of smokers is likely to have led to some underestimate of mortality, since the British study 2 and various other recent analyses 17 20 21 suggest that risks are actually higher in more recent cohorts, possibly because of starting to smoke at a younger age. 2 On the other hand our assumption that smokers who quit immediately assume the death rate of an ex-smoker will have led to some overestimation of the number of deaths prevented, but this is unlikely to have been a major influence on the longer term totals.
Experience in other countries has established that in the short term at least, coordinated population measures to encourage smoking cessation can deliver additional annual reductions in smoking prevalence over and above the underlying trend, and of the order of magnitude assessed in this study. In Massachusetts the introduction of mass media smoking cessation campaigns, smoking cessation services, and various community initiatives to promote cessation reduced prevalence by 0.43 percentage points per annum between 1992 and 1999, a period in which the prevalence of smoking in the rest of the USA actually increased. 22 In California, mass media health promotions, increased tobacco tax, public smoke-free policies, and other local community initiatives reduced prevalence over five years in the early 1990s by about 0.9 percentage points per year more than in the rest of the USA. 23 This trend has translated into a substantial fall in mortality, 24 and a significant reduction in incident smoking in young people. 16 In New York a combination of higher taxation, cessation services, and smoke-free public places is reported to have reduced smoking prevalence by nearly 3 percentage points in one year. 25 In terms of tobacco control policy the UK government has implemented a comprehensive advertising ban, continues to develop cessation services, and is implementing larger and more graphic health warnings on cigarette packs. The additional policies necessary to maximise reductions in prevalence are therefore further and substantial investment in sustained health promotion campaigns, [5] [6] [7] [8] price increases above the rate of inflation, 5 6 and making all public and work places smoke-free. 6 9 Smoke-free workplaces alone would, even after allowing for the fact that many workplaces are already smoke-free, 1 reduce the absolute prevalence of smoking among the current UK workforce by at least 1 percentage point, 9 and would have a further though less clearly quantified impact on smoking prevalence and uptake in the wider population. 9 A 10% increase in cigarette price through tax increases, assuming a price elasticity of between 20.3 and 20.5, and also assuming effective controls on price competition from smuggling and illicit distribution of cigarettes, would reduce prevalence by between 3 and 5 percentage points. 6 Graphic pack warnings are likely to have a further modest impact, 6 and depending on the impact of all of these initiatives, adding intensive and sustained mass media health promotion campaigns would probably decrease prevalence by between 2 and 4 percentage points. 6 8 These policies are all most effective when implemented together, 11 and we believe could therefore achieve the 10 percentage point reduction over 10 years modelled in this study-a reduction that is only slightly greater than the 10 year targets considered to be achievable in the Wanless report. 12 Since the majority of deaths prevented by these policies would be in relatively deprived social groups, among whom the prevalence and intensity of smoking is currently highest, 1 26 these measures would also have a substantial impact on social inequalities in health.
Although reductions in prevalence of the magnitude outlined above would have a pronounced impact on mortality and cut the number of smokers in the UK by up to half, it is clearly also important to consider other means of reducing morbidity and mortality from tobacco use, and specifically the provision of alternative and safer sources of nicotine. Medicinal nicotine is the safest alternative but needs to be licensed, formulated, and market tested as a direct alternative to continued smoking rather than as a cessation therapy. Consideration should also be given to allowing limited market freedoms to alternative tobacco based products, such as Swedish oral smokeless tobacco (snus), since this product has a strongly favourable profile of adverse effects relative to cigarettes [27] [28] [29] and appears to be widely acceptable as an alternative to cigarettes, particularly to men. By 2002, 14% of Swedish male smokers had switched from smoking to using snus, and the prevalence of smoking in Swedish men had fallen to only 15%. 28 This appears to have had a substantial beneficial impact on lung cancer rates in Sweden, which are now lower than in any comparable developed nation. 28 Making safer nicotine sources available in the UK as part of a controlled harm reduction strategy, even if some of these products are not entirely risk-free, could therefore generate substantial further reductions in smoking prevalence and related harm. [30] [31] [32] All of the interventions outlined above have the potential to reduce immediately and in due course substantially the prevalence of cigarette smoking in the UK, and thus to prevent much of the morbidity and mortality currently 
